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The problem of the effect of position isomerism of certain 
substituents and functional groups in aromatic rings on optical 
properties of aromatic - aliphatic systems conteining hetero- a: 
atomic chirality centers separated from aromatic fragments of 
molecules by methylene groups has been studied in our labora- 
tory on the example of benzylsulfinylacetic acids and their 


derivatives. The observed optical order in the group of isomeric ` 
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| f isomeric, Semyana oke acids "3 x o 
n i m th | ata single methylene group does not isolate completely the 
i sulfoxide system from the effects caused by introduction of 
P substituents to aromatic ring. The observed optical and 


v3 Ec relationships encouraged us to further studies 

in the group of benzylsulfiny benzoic acids and their homo- - 

_ Xogues. A closer determination of optical relationships in 

те this group of still little “known systems can be of special 

+ interest. 

' у) Our investigations were started with а comparative study 
E chiralooptical properties: of 2-(benzylsulfinyl)- benzoic 

vot acids and their bromo derivatives with halogen atom in the 

| |. benzene ring of benzyl group i.e. isomeric 2-(bromobenzyl- 

^ sulfinyl)-benzoic CEPR As a reference system having the 

sharacter of configurational standard as well as a standard 

4 for comparing the measured rotation values we assumed un- 

` substituted 2-(benzylsulfinyl)í- benzoic acid arbitrarily 

| ` assigning the В [6 ] configuration to dextrorotatory enantio- 

_ mer. 
: 2 Іп the previous papers [6,7] the synthesis and some 
chiraloptical properties of enantiomeric 2-(benzylsulfinyl)- 


T benzoic acids and their 4'-bromoderivatives were described. 
E 
penta and the determination of principal optical and м. 


In the present communication we are reporting the syn- 


chemical properties of enantiomeric 2-(5!-bromobenzylsulfinyl) 


(А 
y ` «benzoic acids. 
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ENEN 


was .2-( Е enzyl- x 


in ETHER medium, 
A Racemic 2-( 3'-bromobenzylsulfinyl iis a acid ( 2 ) was 
tained by oxydation of the compound 1 with 30% hydrogen 
ae in glacial acetic acid. Wher mercapto acid 1 wa 

E | treated with an excess of the oxidizing agent at elevated 
p | | temperature, a good yield of sulfone 15 was obtained. (The IR 


проста pontian the structures of the two oxidation products 


 Racemic acid 2 2 was ый by crystallization of di- 

E: astereomeric salts with brucine. Optically active 2-(5'-bromo- 
= = = 

 benzyleulfinyl)-benzoio acids (8 and 10) separated from the 


WE 
y 


_ allealoia salts and purified from diluted ethanol showed a 
high specific rotation (£)2= = 355,09, 360,09 (ethanol). 

A The optical purity of enantiomeric 2-( 5'-bromobenzylsulfi- 
Been acids 8 and 10 was confirmed by comparative stu- 
` dies of the HNMR spectra of racemic acid 2 (Fig. 2 a) and 

> Asevorotatory enantiomer 8 (Fig. 2 b) methylester желк 
with tris-(3-trifluoroacetyl-d-camphorato)-evropium (ТТТ) 

, NC (ко), ) аз a chiral shift reagent, ; 
The presented fragment of Tw spectrum of racemic acid ' 
| methyl ester mixture (Fig. 2a) with а chiral shift reagent 

" demonstrates diastereomeric differentation (two AB quartets) 
, of methylene group protons. On the other hand on the spectrum 
Ex (Tiz.'2b) of laevorotatory 2-(3'-bromobenzylsulfinyl)-benzoic 
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Fig. 2. a — Methylene groups protons 1нхыв spectrum of tne 
mixture of racemic 2- 3’-bromobenzylsulfinyl -benzoic acid 
methyl ester and tris- 3-trifluoroacetyl-d-camphorato - 
europium 111 22:20 mg, b - Metnylene groups protons Tur 
spectrum of the mixture of dextrorotatory 2— 3’-benzylsulfinyl 
-benzoic acid methyl ester and tris- 3-trifluoroacetyl-d- | 


-camphorato - europium III 21:20 ng 


acid methyl ester mixture with Ex(tfc), realized under the 
same conditions this effect is not observable (oniy one AB 
quartet). That proves enantiomeric 2-( 2*-bromobenzylsulfinyl) 
-benzoic acids being optically pure in the range of accuracy 
(2-3%) of the applied 'HNMR method. | 

Mixing of antipodes 8 апа 10 in equimolar proportion. 
followed by crystallization caused the regeneration of racemic 
&cid 2, The melting point of the racemate 2 is considerably 
lower ( = 24°C) than that of the antipodes 8 and 10. The IR 
spectrum of racemic acid 2 was not different in the finger 
print region from the spectra of enantiomers 8 and 10. 


` 
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The relatively easy resolution of optically inactive commind 2 
into enantiomers (s and 10) and the physical properties quoted 
above indicate that racemic acid 2 belongs to the type of 
racemic mixture, 

Optically active 2- (3! -bromobenzylsulfinyl)-benzoic acids 
B end 10 possess a. considerable resistance to racemization in 
alkaline media, tut lose quite rapidly the ability to rotate 
the plane of polarized light in organic solvents in the 
wresence of concentrated hydrochloric acid. Racemization pro- 
eesses sere studied using a mixture (2:1 v/v) of dioxane and 
ute (2,521, v/v, HC1:H,0) hydrochloric acid as solvent. 
Under these conditions the racemization of optically active 
acids 8 and 10 obeyed the kinetic equation of the first order 
reactions (X = + in ga), The racemization constants (K), the 
activation STE (ast) and the activation ‘enthalpies (As) 
calculated for three temperatures after averaging the kinetic 
measurements by the last squares method, are shown in Tab. 1. 
The activation parameters of the racemization processes have 
been determined by the classical kinetic methods on the basis 
of the Eyring equation [10]. | 


Tab, 1. 


Thermodynamic characterization of racemization of the optically 
active ?-(3'-bromobenzylsulfinyl)-benzoic acids 


Racemiza- | Racemization] Activation Activation enthalpy 
tion tempe p RE entropy Е 


rature o. | Кх105 sek! | As*eu АН” Keal/mol, KJ/mol 


15 19,63 + 1,45 | -5,40 20,6010,04 86,2320,17 
15 25,22 2,00 | -5,41 20,60+0,04 86,2350,17 
17 152,82 = 1,36 1 -3,43 20,59*0,02 86,19*0,08 


ES 


uki = " ) have been determined from the empirical Joa | 
кылыы (к = Ах e" Ea /RT) Ea = 21,170 Kcal/mol, А = 2949 x 


10? sec" 1. The negative values of the activation entropy : 
(as* < 0) indicate that in the transition state of the raceniza 
tion process additive compounds or intermediates previously 
proposed for arylalkylsulfoxides by German [11,12,15] ала 
American См, 15] authors, are formed. Š c 
Вас. 2-(35'-bromobenzylsulfinyl)-benzoic acid ( 2 Jasa L 
to expectations [ie] have been transformed by heating with | 
acetic anhydride into optically inactive: 3-(3%-bromovhenyl) 
-4-thia-isochroman-i-one (16). The structure of 3-(3'-bromo- | 
phenyl)-4-thia-isochroman-1-one (16) was confirmed by elemental 
analysis and spectral methods ( the IR spectra are shown in the 
Experimental Part). In order to know if bromine atom in the 
benzene ring of the benzylgroup can have some influence on 
| елан ROS course of the rearrangement reaction we have. ENT. 
transformed by using acetic anhydride under the seme condition T E 
dextrorotatory 2-( 3? =bromobenzylsulfinyl) -benzoic acid. On this n 
way we have obtained dextrorotatory 3-(3'-bromophenyl)-4-thia- | | 
isochroman-1-one (17), (59 + 6,59 (in 96% ethanol), with ч me = 
` 58% yield and 8% optical purity. The optical purity of the = ae 
rearrangement product was determined by studing the HNMR 
spectra of methine group protons in PE SO AEE compounds 
formed with tris-(3- trifluoroacetyl-d-camphorato)-europium 
(113) (Bu (ге) 34 using deuterochloroform as solvent, 

Taking uis accound the previously obtained results by у 
rearrangement of unsubstituted laevorotatory 2-( nerit) — ne 
[6] апа iaevorotatory 2-(4*-bromobenzylsulfinyl)-benzóic P 
acids [7] it is possible to observe that the introduction of 


- 4 
dm 


ppm 6,65 
‘3. Methine ah ng protons Музу ареста о? "e mixture 


HR could be "Cost on the ground of the rear- 
ment mechanism proposed by Oae and Numata [17]. -Accumlat- 


а larger number of experimental data will give the possi- 
ity to drow more general conclusions. 


Tab. 2 


Rotatory dispersion of dextrorotatory 2-/3'=tromobenzylsulfinyl/ -benzoic acid and some of its derivatives 


Mase yr ON И ау EDENE SERRE ITT e RE SENAY CRE EOE SEEN HOES IEE 

POE: арор А 13 vent | =589,3 nm | =579,1 m 12 546,1 nm) =520,0 nn | = 490,0 m | = 440,0 nm | 2455,8 nm | 

! | - j 

! Dextrorotatory ` А 1347 1418 wt T676 19 2 

ve ie: 1 957 2571 2562 5125 

| А се ба / 1549/ /1419/ _ /1690/- _/1969/ /2574/ /5574/ /5118/ 

i ~0ет 2 К T E 

; acid Ch 1181 1235 ues Ib 1689 2252 5182 2211 

| / 319*/ /1257/ 6 /3495/ ^ /1758/ /2278/ /3199/ /3333/ 

| D 118 1245 A de cane S 1730 2296 3243 7 

š / 338 / fess) | BAL | A /2282 /3228/ 5558 

! à s / 3559 

i Е 117. 1228 {1448 1693 2222 3080 3202 

! 2 ^ 

! asf /1232/  /1466/ /1106/ /2224/°_ /3071/ /3192/ 

i T "о > 2 

i y 1211 1279 (1505 - 754 2295 2175 3301 

/ 1216/ /1278/ /1518/ /1764/ /2296 [516 238 
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| ethyl ester of А i24). 1574. ‚1639 1911 2512 3511 5549 

ay ra iuret Ch 1240 1303 1809 2356 3370 3508 

i OE ded -benzoic D 1247 1305 уа | 1812 2595 3010 2508 

s E 1194 1251). EE |: 258 2289 5200 - 

| N 1332 1395722 _ 164 1925 2515 3469 5610 

' 

| Ket autaa об A 1187 1247 201472 1719 2262 5142 5269 

| 2-/5 *romobenzyl- Ch 824 855. "y EAA Toda: 1205 1606 2272 2367 

аа D 888 937 IIT 1517 1758 2485 2582 

eye z 1029 1078 ‚1272 1480 1944 270 2811 

| X 1089 21773 1360: 1575 2057 2677 2931 

i } 7 
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| podr À 1673 1758 5% 2027 3078 4301 4472 

12/3 Ch 1544 1598 1834 2789 5915 1045 

I D 1459 1525 - 1791 2799 3990 4151 

jue Е 1469 1534 CE ато 2692 3765 2904 

! 1 A 

7: 1459 1534 | “= 3780 2713 3786 3947 
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I À 1615 1698 2011 3064 4269 4449 

122/5 | D 1453 1504 1779 277 3923 +089 

er : 3307 d 1673 abe 2255 27128 
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Solvent \=ace tone,  Chsohloroform, 2=aioxane, i= anol, M=methanol 


of dextrorotatory acid 10: methylamide 42 and methyl eater = ie э ^ 


p-bromophenacyl ester 12 and p-nitrobenzyl ester 14. The mild i 
. conditions in which the reaction were carried out were not 
likely to cause racemization at the asymmetric sulfur atom. 1 | i Ж 
` The molar rotations of dextrorotatory acid 10 and its deriva- \ ds i 
tives 11, 12, 13 and 14 were determined in spectral region 
350A <623,4 nm using methanol (М), 96% ethanol (E), aceto- 
ne (A), chloroform (Ch), and dioxane (D) as solvents. The 
results of measurements are shown in “ab. 2. 
As it appears from the comparison of the numerical. values $ 
given in this table, the nature of ‘the solvent has not con- y e 
siderable effect on the value of molar rotation. In the visible | 
part of the spectrum the absolute values of molar rotations in о $ 
the examined solvents decrease in the following order: 
a) free acid: A>E>D>Ch>M; b) acid methylamide: A» M22» 
` D>Ch; c) methyl ester: M>A>D>Ch>3; d) p-bromophenacyl JA 
ester: A>Ch>E>M>D and e) p-nitrobenzyl ester: A>M>D>E. 
Analysis of the numerical data summarized in Table 2 shows 
that the curves “representing function = iQ in the region 
435<A<623,4 nm for dextrorotatory acid 10 and its derivatives Ur 
11, 12, 13 and 14 are almost straight lines, which leads to ` < 
the conclusion that the optical Бере dispersion of the 
compounds examined (in the visible part of the spectrum ) nas 
the character of normal dispersion. 

Comparison of the Freudenberg optical shifts presented in 
Table 3 and molar rotation changes caused by changes in the 


character of'solvent which are summarized in Table 4 indicates 
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-(5*-bromoben- Ms 


oe atio of р бои НЕ 
A ааа acid is R (+). 
` configuration standard was dextrorotatory 2-(4'-bromoben- 


by the X-ray structural analysis [18]as R (+). 
On the basis of the numerical data (340«A «625,4 nm) 
iunarized in Table 2 functions (M) (A)have been calculated 


X „4859163 x 102 2.8240969 x 109 , 150973607 x 109 
= 4249.0): 8 - (245,0)? Ae -. (287,0)* 


о 2.6920609 x 108 


22 
in ethanol: 
v LE 4х 109 5,8 9559243 x 109, 1.2660735 x 10? _ 
$ - (215,0)° X- "(245,0)2 ^ AŻ - (287,0)? 
E ази x 108 


p acetone: 


8. 23 ох 102. з 005 x 109 , 2.4117572 x 10? 
: 9 - 2 A X CONTE = 


- (215,0) - (245,0) (287,0) 
E 226024598 x 10? 
E : 22 


Ent: in dioxane: 


(у. 3.6987208 x 10? _ _5,0928960 x 109 , TEN 
EX 6121,07. (322 (245,9)* - (227,0)? 


. _2.6008704 x 109 
А2 


ique ^ و‎ 
ар (287,0) 


JJ 


ую. ыг 2496 x ae enm x [e 
- (215,0)? - (245,0)* 


t 140566457 x 105 
: o жи ЗЕ 
The values of molar rotations calculated by means of the ча 4 
above equations are given in brackets in Tab. 2. The agreement e 
between the values calculated and those determined experiment | = 
ally is fairly good. ; | ney 
; Functions (M) (À) describing in the rectangular system of Uem КЕ; 
coordinates ( Ais the independent variable ) the optical proper- 
ties of dextrorotatory 2-(3'-bromobenzylsulfinyl) ~benzoic acid js г 
(10) change the sign, and have the extrema ( two maxima and; diis Д 
minimum) with in the range O< À <A, + Their asymptotes are 

the A axis and the straight lines perpendicular to it at 
points о, A4 x. and А.. Es 
In order to confirm the validity of the above equations IS 
(и) ( AJwe have determined in acetonitrile the circular dichroism ` 
(cp) and the UV spectrum of dextrorotatory enantiomer 10. The be. 
CD spectrum shows three strong positive vt iiu at А = 207 rm te 3 
((Q) =“ 37313,1), А = 215 nm((Q) = + 37652,3) эта A= 287 m. | 
((Q) = + 47489,4) as well as one strong negative maximum at "e 29; 
À = 245 nm((Q) = - 18995,8). It is of interest that the CD E 
spectra of optically active 2-(3'-bromobenzylsulfinyl)- and - i, 
2-( 4'=bromobenzylsulfinyl)-benzoic acids are very similar. 
This fact confirms our pones that the enantiomers тойын, 
the plane of palarised light in Same direction (in the visible a p 
part of the spectrun) have the same configuration, 


= 
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The electronic spectrum shows in the examined region two 


strong absorption bands located in the region A= 210 and 
280 nn((£) „у = 37309,8, (E) „во = 3818,2). А band which should 
appear in the region A = 245 nm is probably screened by a 
nonsymnetric-from the long wave side-share of the strong band 
located at Д= 210 nm. 

| It is significant that the wave lenghts of the character- 
istic points on the circular dichroism curve (MN and the 
dispersion constants in the four-term esuations determining the 
function (M) (А) һауе exactly the same values and that the sings 
о? rotational constants are consistent with those of CD maxima. 
It should, however be mentioned that the positive CD maximum 
at А = 207 nm is not reperesented in the four-term equations 
determining the functions (M)(A). . 

Analysis of the results of optical measurements leads to 
the conclusion that dextrorotatory 2-(3%~bromobenzylsulfinyl) 
Sbenzoic acid (10) shows in the examined spectral range three 
Sai tive апа one negative Cotton effects situated in the region 

А= 207, 215, 287 and 245 nm. 

The optical effects caused by introduction of bromine 
atom to the meta position of benzene ring of benzyl group in 
the region of values, for which optical rotatory dispersion is 
normal, are not difficult to determine in spite of the pronoun- 
ced and diverse solvent effect, Dextrorotatory. 2-(3*-bromoben- 
zylsulfinyl)-benzoic acid and its derivatives 11, 12 and 14 in 
а11 the solvents used in the measurement show molar rotations 
. lower than those of the corresponding unsubstituted with bromi- . 
ne atom compounds. The relative average proc. decrease of molar 


rotations % ARo] for free acid is about - 1,84%; - 6,34% for 


БАЛУ us VOLLE INNAM ES ЖР gu P C ctor р" CC M Pe wi 2 о 


Co cil "c f > Г i ај м“ ç 
T ъч Оуу ay be езх © yt x 5 í E TUM 
e 12s 


айе Cleat qt Moldsutér былины. athe Oploe A 
its N-methylamide; = 3,285 for methyl ester and = 10,355 for 
p-nitrobenzyl ester. Introduction of bromine atom into the 
molecule of 2-(benzylsulfinyl)-benzoic acid in the meta posi- 
tion of the benzyl group decreases the rotation of the system 
in spite of its hight molar rotation. j 

Unambiguous ара of the observed vhenomena 


requires further systematic stereochemical studies. 


EXPERIMENTAL 


The meltings points are uncorrected. The polarimetric measure- 
ments were carried out by a Регкіп-51пег svectrovolarimeter 
241-MC using the solutions specified in the text. IR and UV 
spectra were determined by means of SP-200 and SP-700 spectro- 
photometers. CD spectra were obtained in a JASCO dichrozrarvh. 
The compounds were examined in suspensions in Nujal (IR) and 

in solutions mentioned in the text, ‘HNMR spectra were run on 

a Joel I NM-4H-100 (100 MHz) instrument in CDCl, as solvent 
using TMS as internal standard( d = 0,00 орт). Elemental analys- 


es were performed in our laboratory by A, Hoffmen. 


de 2-(3*-Bromobenzylmerc2pto)-benzoic acid (1). 


5 Е of o-nercapto benzoic ecid Cs] dissolved in 250 ccm 


of tu alkalized with 5 g KOH was added in small portions 
with stirring to a solution of 5 g of bromobenzyl bromide [4,9]. > 
in 100 com of 96% ethanol. The mixture was stirred for 4 h 
maintaining the temperature in the reactor at 50-6000, Then the 
solution was cooled and acidified to Kongo with diluted (iu 
v/v HCl). A fine crystalline precipitate which soon serarated 
was filtered off, washed with water, dried and crystallized 


from 96% ethanol (1 z subst./10 ссп solv.). 


мж 3 е^ МА УУ у, TOR 2 vd 


ЕЯ іп chloroform, dioxane and acetone, meer 


* —_ 


H, Br0;S (323,2) - Calod.: 52,0% C, 3,4 € H; 
found: 52,2% 0, 3,1 % B. 

(em); 740, 990, 1220 Š C, -H (subst. 1, 2); 700, 800, ` 

pr бс 78. subst. 1, 3); 040 $c, -H (subst. 1, 2 


E and mechanically shaken at room SUM AGENS for 12 h. 
en two portions of 1 cem of 50% R50 p were. introduced to the. 
sion at 1e e intervals and it was shaken mechanically at - 


18г0,5 (739,2) - Calcd.: 49,6% C, 3,3% H; 
, - found: 49,4% C, 3,4% Н. 
è (9277); 750, 1211 6 C =H (subst. 1,2); 690, 800, 880, 1100, 


: DS 


nh 


© зато, 1570, 1590 мс, Cpp? 1438 V 0н,; 680 V с-з; 1070 V 


. tube) on a water bath. The solvent was distilled off under · 


. sparingly soluble in zethanol and 96% ethanol. 
Analysis — = 


.ed off, vashed with a water ( 50 com), dried in air and crystal- 


` sparingly soluble in ether. 


C,,-Br; 1000 V 50; 900 б он; 1280, 1300, 1410 $ он and Меко; 
1700 y С=0 (соон). 


` Í 7 
/ є "w 


3, Methyl ester of rac. $-( 3'-bromobenzylsulfiryl)- 
benzoic acid (3). 


wise with stirring a solution of diazomethane in ether ( orerar “Ж 
ed from 10 g of N,N'-nitrosomethylurea ) until a permanent j 
coloration appeared. Than the mixture was refluxed 1 h (CaCl 


reduced pressure (12 mm Hg, water bath). The solid residue(* 


í 


For: 015915270, s (353,2) = Calcd.: 51,04 C, 3,7% H; 
E ۴ found: 51,35 C, 3,55 Н, 


4, Methyl emide of rac. 2- ИИ <2 
benzoic acid (4). 


Powdered methyl ester (2 аў of rac. acid 2 was suspended 
іп 30 cem of 30% methylamine ao, solution and shaken mechanics 
ly for 10 h at room temperature, The reàction product was ХЕ 


lized (1 E subst./5 ccm solv z: from methanol, Colorless needle: 
(1, 5 5), m.p. 191°C, The product is readily soluble in methanol, 


found: 3,8% N. = 


: + p-Bronophenacyl ester АС таб. Qe ESTOS A 
узлы acid (5). 


(e a КО mmole) were used in esterification which was carried 
“out ‘for 3 h in 60 ccm of boiling 98% methanol. те product маз 


ооз needles (4, 3 =), m.p. 163°C. The ester is readily 
luble in chloroform and acetone, sparingly ODL in metha= 


GF, Ded 48 (536,5) = Calcd.: 49,3% C, 5,04 H; 
у found : 49,04 С, 3,2% Н. 


5 ә мэз filtered off and crystallized from methanol (20 cen). 
a E needles (1,1 к), п.о. 145°C, The ester is readily 
soluble in ethylene chloride, dioxane and acetone and sparingly 
ible in methanol and, 96% ethanol. 


lysis 


found : 2,8% N, 


=? 3 ` r` P y Y E < 
AR ey? T ur 7 M 
M CS 
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7. Brucine salt of laevorotatory 2-(3*bronobenzyl-~ 


sulfinyl)-benzoic acid (7). 


A sample of 5,088 g (0,015 mole) of acid 2 мез mixed 
with 5,910 g (0,015 mole) of brucine ani the mixture was dis- 
solved in 90 ccm of 96% ethanol. The hot solution was filtered 
and was left standing at room temperature for crystallization. Kc Ns 
After 24 h the first fraction was filtered off. Needles (5 g), 
m.p. 118-1239C with decomp., (%)20= = 168,0? (c = 0,1, а = 
0,5, @= = 0,084?) in 96% ethanol. After two crystallizations 
of the Het fraction from 96% ethanol (I: 10.998 z, 90 con, 
5 g, - 168°, 118-1239C; II: 5.0, 100, 3.0, = 178°, 120-121 ; 
ІІІ: 3.0, 90, 2.0, - 178°, 121 ) the product had physical PF 
properties which remained unchanged by further crystallization, 
Needles (2 g), m.p. 121°C, (GJ = - 178,0? (с = 0.1, d = 0,5,. 
A=- 0.089°) in 96% ethanol. The salt is reađily soluble 
in acetone and ethyl acetate, sparingly soluble in methanol у 
апа 96% ethanol, ota ЫР 
Analysis | 
Рог: C,JH..BrN,0.S (733,7) = Calcd.: 3,8% N; 2% 

found : 4,0% М. 


8. Iaevorotatory 2-(3'-bromobenzylsulfinyl)-benzoic 

acid (8). : 

Brucine salt 7 (2 g, m.p. 121°C, (9)20 = - 178,0?) маз 
added to 50 com of warmed water, The mixture was stirred for 
several minutes and was carefully acidified to lacmus with: 

3% HCl, The resulting acid 8 was filtered off and was immediat- 
ely dissolved in 50 cem of 3% KOH. The solution was warmed 
to 5000, filtered and acidified (lacmus) with 3% HCl. 


), m.p. 19290 ^ ct fit ), pes = = 355, 5,0? T Б: 
6,5; < = = 0,177?) in 96% ethanol. The product is readily 
ble in methenol, 96% ethanol and acetone, sparingly solublé 


H, 86058 (339,2) = Caled.: 49,6% C, 3,3% Н; 

“found : 49,9% C, 3,0% Н. 
(елт 1); 750, 1210 d c,.-H (subst. 1,2); 690, 800, 880, 
1140 @ C, -H (subst. 1,5); 1055 d C, -H (subst. 1,2 and 
1450, 1570, 1590 V С, = Ar? 1430 МОН; 690 V C-S; 1070 
E 1010 y 30; 900 don 1260, 1300, 1420 Фон and у C-0; 


E 2- (2*-bromobenzylsulfinyl)-benzoic acid (section 
) гете evaporated on a water bath to 40 соп. The hot solution 
‘filtered and allowed to stand at room temperature for 24h. 
| | resulting precipitate was filtered off. Colorless needles ` 
5.5). m.m. 125-1299C (aeconp.), (20 = + 170,0? (e = 0,1, 
‚5, dy = + 0,0859) їп 96% ethanol, After three app 


.5, 50, 3.0, + 176,09, 128 IIT: 3.0, 50, 


Mose (aecomp.), (&)2° = + 178,09 (с = 0,1, а = 0,5, 
› = + 0,059?) in 96% ethanol. he salt is readily soluble in 


ethanol and dioxane and insoluble in water. | 
" Analysis "E ty | г 

For: C,4H, BrN,0.S (733,7) = Calcd.: 3,8% N; 
: found : 5,95 N, 


10; Dextrorotatory 2-(3’-bromobenzylsulfinyl)- 
benzoic acid (10). 


Brucine salt 9 (2,5 g, m.p. 128°C (4029 = + 178, 09) „ was ^ f 
converted into free acid as in section 8. Crude acid (1,2 =). 
was erystallized from 50% ethanol (30 ccr). Colorless NC 
(0,7 g), т.р. 197°C (decomp.), (4) 20 = + 360,00 (e = 0,1, : Ж > 
d = 0,5, X% = + 0,1809 in 96% ethanol. The acid is readily 


soluble in methanol, 96» ethanol and acetone, sparingly ` ; 
soluble in chloroform and dioxane and insoluble in water, ` 


i Analysis. i à 
For: C, 4H, BrO;S (339,2) = Calcd.: 49,6% C, 3,3% H; | 
; * found $ 49,95 С, -3,3% H 


є utes -benzoic acid (11 ae 


\ e 
Acid 10 (2 g) was converted into methyl ester as in TE 


from methanol (20 сеп). Colorless needles Ñ үм, sp. 102°C, p ; 
(X) e sn UP luce пул, CS 048: аа ig АЙДЫ 
ethanol, The ester is readily solutle in ether and acetone 
and sparingly soluble in methanol and 96% ethanol. 
“Analysis 

_ For: C15, 3820,3 (353,2) = Caled.: 51,0: C, 3,7% H; 


\ 


" found : 51,1% C, 5,55 Н. 


|. 88 Marten Janczewski, Władysław Majewski, Janusz Jurczak 


12. Methvlanide of dextrorotatory 2-(3’-bromobenzyl- 
sulfinyl)-benzoic acid (12). 


Methyl ester 11 (2 £) was converted into the correspond- 
ing methvlamide as in section 4, The vroduct was crystallized 
from methanol (1 g subst./ 5 ccm solv.). Colorless needles 
(3,5 к), n.o. 174-175°C, (K)20 = + 292,09 (c = 0,1, d = 0,5, 
(Ç= + 0,146°) in 96% ethanol. The product is readily soluble 

. in methanol end 96% ethanol and sparingly soluble in ether. 
Anal"sis 
Tor: ErNO,S (352,2) = Ca1cd.: 4,04 N; 


found + 4,1% N. 


15. r-?romophenacyl ester of dextrorotatory 2-(37-Ъго- 


mobenzylsulfinyl)-tenzoie acid (13) 


1,79 g of dextrorotatory acid 10 and 1,39 & of p-bromo- 
Dhenacyl bromide were converted into the corresponding p-bromo- 
vhenacyl ester as in section 5. The transformation product 
(1,7 =) was. crystallized from 96% ethənol (40 cem). Colorless 
needles (1,1 д), m.p. 179-180°0,(4)20 = + 274,0? (с = 0,1, 

d= 0,5, H= + 0,137°) in 96% ethanol. The product is readily 
soluble in acetone and chloroform and sparingly soluble in 
methanol and 96% ethanol. 
Analysis 
For: Cj4H.g5r40,S (536,2) = Calcd.: 49,5% C, 3,0% H; 
found : 49,4% C, 2,94 H. 


yl ester of de trorotatory 2- 


1 Y 4 AM T 
tenzylsulfinyl) -benzoic acid (14). 


benzyl ester әз in section 6. The product was filtered off ` 
(1,4 =) жей erystallized*from 96% ethanol (30 ест). Color- ; 
` less needles (1,1 g), m.p. 161°C,(4)2° = + 284,0? (с = 9,1y 5 
4 = 0,5, &- + 0,1420) in 96% ethanol, The ester is readily 
soluble in dioxane and acetone and sparingly soluble in ` ie 
methanol and 96% ethanol, 
Analysis 
For: C,,H,¢BrN0.S (474,3) - Caled. 259% N; 

found : 3,0% М. 


15. 2-(3*-Bronobensysul ony) benzos acid 182.7 


ed for 20 h, The hot solution was allowed to crystallize 3, Е 
room temperature, A fine crystalline precipitate separated, { 
It was filtered off (6 g) and crystallized fron 96% ethan 
(45 ccm), Colorless needles (4,5 =), т.р. 177-179?c. This 
sulfone is readily soluble in acetone and ethyl acetate,. 
sparingly soluble in methanol, 96% ethanol and glacial pus 
acid and insoluble in water. | 
Analysis ° x 
For? C,,H, BrO,S (355,2) = Caled.: 47,4% C, ЗНА 
| found : 47,65 C, 5,05 Е. 
IR UN Тү 1000 б (subst. 1,2}; 690, 795, 850, 


9% Marian Janczewski, Wiadystaw Majewski, Janusz Jurczak 


1440, 1570, 1590 yO,.-C,.; 1430 УСН); 680 V 0-5; 720 J Cypr 
Fr; 1150 „зр; 1310 V 4,50); 900 фон; 1270, 1410 6 он and 
V C-0; 1690 V C=0(COOE). 


+ 


16. Rac. 3-(3'bromophenyl)-4-thiaisochroman-1-one ( 16). 


Вас, acid 2 ( g) was suspended in 30 ccm of acetic an- 
hydride and heated (bath temperature 100°C ) for 2 h. The solu- 
tion was cooled to 10°C and neutralized to lacmus with 10% 
Ne4C0;. The product was extracted with benzene (3 x 30 cen Jš 
The extracts were combined and were washed with water and 
dried with anhydrous MgSO, The solvent was distilled off 
unier reduced pressure (12 mm Hg, water bath). The residue was 
crystallized from 96% ethanol (1 = subst./5 cem solv.). Color 
less needles (0,6 g), m.p. 121°C. Yield 63%. The. product is 
readily soluble in chloroform, methanol and benzene, sparingly 
soluble in dioxane and acetone and insoluble in water. 
Analysis 
For: C, HoBr0,S (321,2) - Calcd.: 52,3% C, 2,8% H; 

| found : 52,3% C, 2,7% H. 
IR (cm7); 740, 1000, 1215 Ó C, -H (subst. 1,2); 700, 780, 880, 
1100, 1150 $ C, H (subst. 1,3); 1030, 1045 Ó с,„-Н ( subst. 
1,2 end 1,3); 1460, 1570, 1580 У C,=C, 3 1440 V CH; 680 V 0-5; 
700 YC, Pr; 1250, 1280 V C-0; 1710 с=0. 


17. Dextrorotatory 5- (3*-bromopheny1)-4-thiaisochroman- 
1-one (12). 


Dextrorotatory acid 10 (1 g) was converted into dextro- 
rotatory 3-(5'-bromorhenyl)-4-thiaisochroman-1-one as in sec- 
tion 16. The crude product was crystallized from 96% ethanol 


(1 g subst./5 com Solv.). Colorless needles (0,55 g), m.p. 


` ethanol. Yield 564, que Product vd readily soluble du 


form, benzene, methanol and 96% ethanol, sparingly soluble : 
dioxəne and acetone and insoluble in water, 

Analysis ^ с 
“Fort C. HoBrO,S (321,2) - Calcd.: 52,3% C, 2,8% Hj = 

Ps found : 52,2% C, 2,7% H. 

IR (ea7!):. 1160, 1000, 1220 d С, -Н (оова ч ‚2); 700, 780, 880, 
1100, 11600 C, -H (subst. 1,2); 1050, 1045 ó c apr (subst. = 
1,2 and 1,2); 1440 VCH; 680 Y C-S; | 740 Ус дг-Вг$ 1250, 1280 M S 

У 0-0; 1710 V C=0, х | AL. 
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STRESZCZENIE 3 š 

+e ` 

ES Opisano syntezę i podstawowe własności kwasów 2-(3'-bro- 

zylosulfinylo)- 1 2-(3'-bromobengylosulfonylo)-benzoeso- 
` f 


— Ы م‎ AT 4 » = E LI ^ 99 = 
' у ` А 02.7 Dh. 


Wplyw r ii EREY Gr na wtasnoéci Xeon: use. c РКС | 


— —  ——- ———-——-——є—————_——— 


5 


55038 widmowym, Określono metodami ki inetyki klasyoezneji stałe 
racenizacii(X) oraz parame try aktywacji (Еа, A s, A z) ala 
procesu racemizacji prawos skretnego kwasu 2-(2'-bromoberzylc- 
sulfinylo)-benzoesowego. Wykonano przegrupowanie prawoskreg=ne- 
go kwasu 2-(3’-bromobenzylosulfinylo)-benzoesowezo do prawo- 


skretnego - 2-(3* -bromofenylo)-izo-4-tia-chroman-1i-onu.» MS 


РЕЗЮМЕ 


Описано синтез и основные свойства кислот 2-/3 бром „ензилсуль- ` 
финил/ и 2-/3-бромбензилсульфонил/- -бензойных. Рацемическую суль! бога 
окись расщеплено в ходе фракционной кристаллизации ee соли c Ópy-. ч 

_ циной на оптические зеркальные изомеры. На основе проведенных кор-, 
реляционных исследований приписано отдельным зеркальным изомерам ` 
относительные конфигурации. Определено в районе 350< А < 523,4 нм 
дисперсию оптического вращения левовращающего зеркального изомёра, 
его мэтиламидовой производной и производных сложных эђиров. Зите- 
лено четырехчленовое уравнение, описывающее оптическое вращение — а 
правовращающей кислоты в исследованчом лизпазоне спехтра. Опгеңе= 
лено методами классической кинетики постоянные гацемизации КУ Й ` 
параметры активации /Ба,4 SÁ A ut/ для процесса рапемизаций пра- 
воврадающей кислоты 2-/3° -бромбензилсульФинил/-бензодной. montes 
HO пгрегруппование правовращающей кислоты 2-/3*-бромбензилаульЗи- v1 


А a ^ z i 
нил/-бензойной B правоврамающий 3-/3 -бром*енил/-изо-4-тио-хроманон. | 


